INTRODUCTION
The mechanism of long range intramolecular vibrational energy transfer in biological macromole cules, like DNA and α helix, has been an attractive area of investigation over the last 30 years. But, in spite of the all efforts, this problem remains unresolved! Attractive explanation on the microscopic level has been proposed in mid seventies by Davydov and coworkers [1] . The essence of that theory is the assumption that energy released in the hydrolisis of ATP can be captured by the protein molecules and then transported along the polypeptide chain in a soli ton form which arises due to the self trapping (ST) of the amide I (or C=O stretching) quanta. However, due to the lack of direct experimental evidence of soli ton existence in these substances, Davydov's idea for a long time has been considered just as an interesting theoretical concept. Firsov (LF) transformation. However, their concept rely upon the assumption of fully dressed excitations which is not justified in realistic substances due to weakness of vibron phonon interaction. Therefore, although correct in principle, this alternative approach should modified since partially dressed SP states rather than fully dressed ones should be the true eigenstates of system. In this paper we offer an improved treatment of the ST in biological substances. It is based upon the modified Lang Firsov (MLF) transformation and Bogolyubov theorem [8, 9, 10] . Optimization procedure was carried out in the region of parameter space which corresponds to the values of sys tem parameters usually employed in the theoretical exam ination of energy transfer in polypeptides [4, 11, 12] . Conditions for the small polaron formation are for mulated in terms of the values of the temperature and basic energy parameters of system.
THEORETICAL ANALYSIS
The theoretical framework of our analysis is 1D Holstein's Hamiltonian (1) where Δ is vibron excitation energy, (A n ) describes presence (absence) of the vibron quanta on n th lattice site, (B q ) creates (annihilates) phonon quanta, J denotes intersite transfer integral, ω q is phonon fre quency, and R 0 is lattice constant. F q = denotes vibron phonon coupling parameter, and in the case when vibrons interact with optic phonons it has the Abstract-We study the possibility of the small polaron creation in α helix proteins, accounting for the self trapping of the intramolecular vibration energy quanta. The small polaron concept of energy transfer in polypeptides has been revisited on the basis of these results. It was found that traditional small polaron the ories cannot be directly applied to the vibrational quanta transfer in these substances. In particular, true eigenstates of system should correspond to a partial dressed polarons rather than to the fully dressed small polaron states. In nonadiabatic limes adiabatic parameter is small (B Ӷ 1). This condition is satisfied in crystals with nar row energy band or in the case of small value of inter site transfer integral. In that case quasiparticle and lat tice deformation form new entity; we have dressed quasiparticle, with new effective mass, and with reduced energy band. In this case lattice distortion is concentrated around a small number of lattice sites (nonadiabatic SP). Theoretical description of those systems is based on the methods that employ unitary transformation (most frequently Lang Firsov (LF) transformation).
System parameters that characterizes a helix pro teins suggest that vibron ST would result in the cre ation of the weakly dressed non adiabatic SP (in ACN, in the case of C=O stretch mode that interact with optic phonons, system parameters have following val ues [4, 11, 12] : B = 0.16 and S = 0.1, while in α helix these parameters have following values: B = 0.3 and S = 0.04). Consequently α helix proteins may be suc cessfully described by means of the MLF theory, based upon apliance of unitary transformation operator U = exp{-1/ A n (B -q -)}, where f q is variational parameter whose magnitude defines the degree of dressing and the character of ST states. In The temperature dependent screening factor Z = e -S(T) measures the coherence of transfer of the vibra tional energy of the intramolecular mode from site to site, and it is proportional to inversion value of polaron effective mass.
Optimal forms of variational parameters are deter mined in accordance with the Bogolyubov theorem by means of the minimization of the model free energy of the system. Thus we have ∞. This is the case of heavy dressed quasi particles. Introducing (2) into relations for S(T) and Ᏹ(T) we obtain: (3) where τ = k B T/ћω 0 is normalized temperature, and inte grals that appears in above relations have following form:
(1 -cosx)coth(1/2τ ). 
